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In a  strain of mice designated hereafter as C58,  which has been 
inbred by brother-sister matings since 1921, it was observed that a 
considerable number of animals that lived more than 8 months had 
lymphatic  leukemia.**  The  present  cooperative investigation was 
undertaken early in  1928,  since which time the mice have regularly 
been autopsied and the lesions examined microscopically. 
In a preliminary report (1), we recorded the existence of this leuke- 
mic strain, and the fact that the leukemia is transmissible to other 
mice of the same strain by inoculation with tissue emulsions, at an 
earlier age than that at which leukemia occurs spontaneously. 
LITERATURE 
A complete account of the recorded attempts to produce or to reproduce the 
lesions of leukemia  is not within the scope of this paper.  Briefly,  it may be stated 
that attempts to transmit leukemia  from man to man, from man to lower animals, 
or from animals of one species to those of another, have been unsuccessful. These 
experiments have been reviewed  recently by Opie (2). 
The first and most widely known transmissible leukemia is that which occurs 
spontaneously  in the fowl,  and which  Ellermann and Bang (3) and later Hirschfeld 
and Jacoby (4) and Schmeisser (5) transmitted to other fowl by inoculation with 
organ emulsions.  EUermann  and Bang also transmitted the disease  by inoculation 
* This investigation was supported by a grant from the Carnegie Corporation 
and an appropriation for technical assistance from the Research Fund of Colum- 
bia University. 
** The diagnosis  was first made by Dr. Alwin  M. Pappenhehner in 1925. 
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with cell free filtrates.  Both lymphoid and myeloid leukemia were thus trans- 
mitted, and change of type was noted in some of Ellermann's experiments.  Fowl 
paralysis (neurolymphomatosis gallinarum),  although not identical with leukemia, 
has points in common, and is transmissible  (6). 
The first report of successful transmission  of mammalian leukemia  is  that of 
Snijders (7), who inoculated guinea pigs with tissue emulsions of a guinea pig which 
had spontaneous leukemia.  The lesions produced were comparable to those of the 
spontaneous case,  and  were  transmissible  by subsequent  transfers.  Not only 
were typical leukemias  encountered, but also cases of aleukemic lymphadenosis, 
leukosarcomatosis,  and  several  almost  pure  tumors.  Snijders  considered  his 
results  as  evidence favoring the  neoplastic  theory of leukemia.  Mettam (8) 
has found conditions resembling  leukemia in cattle (East coast fever and snot- 
siekte) to be transmissible. 
In mice both lymphoid and myeloid leukemia have been observed to occur 
spontaneously, notably by Tyzzer (9),  Haaland (10), Levaditi  (I1), Slye (12), 
Simonds  (13),  and Hill (14).  Tyzzer and Haaland attempted to transmit the 
disease by inoculation, but without success. 
Since we reported the transmission  of leukemia in Strain C58,  Korteweg (15) 
has  recorded  the  transmission  of  "leukosarcomatosis"  in  mice.  Korteweg's 
results are very similar to our own and, as will be seen, the "leukosarcomatoses" 
and "leukemias" which occurred in the course of our experiments are interpreted 
as varieties of the same disease.  Korteweg found leukosarcomatosis  to behave, on 
transfer, llke a true tumor.  His material differs from ours, however, in that the 
mice used for inoculation were not from a single strain, and were thus very different 
genetically.  Furthermore, all of his material came originally from the tumor of 
a single mouse. 
Spontaneous Leukemia in Strain C58 
The  cases of  lymphatic  leukemia  and  related  conditions  which 
have been observed in Strain C58 are similar in their anatomical and 
microscopical  features  to  those  reported  by  other  observers.  The 
varieties observed by Simonds  (13)  in the Slye stock have also been 
found in Strain  C58.  It will be necessary, however, to note certain 
general features of the disease as it has occurred in this strain. 
fncidence.--A large proportion of mice of both sexes have had leu- 
kemia.  Of  155  mice that died since  May,  1928,  137 had leukemia. 
This, however, is not a final result as many mice are still alive.  There 
are  wide variations in  the age of  incidence  and  some  animals  have 
died at  relatively early ages.  The figures  should  not,  therefore, be 
read in terms of percentage.  An account  of the history of leukemia 
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Age  Incidence.--In  137  cases of spontaneous  leukemia that  died 
since May, 1928, the age at death is given in Table I.  The youngest 
animal in this series was  186  days old.  104  or  76  per cent of  the 
cases occurred between the 8th and 12th months; 18 or 13 per cent 
were less than 8 months old, ~nd 15 or 11 per cent were over 1 year. 
During the same interval, 18 other mice died and 4 were killed.  Of 
these, 6  were diagnosed as  "doubtful"  (usually because of extreme 
post-mortem decomposition), and 16 as "not leukemia." 
Occurrence of Other Diseases.--In  the  early history of the strain, 
many animals were discarded before the age at which neoplasms are 
COmmonly found.  Since  March,  1928,  at which time discarding of 
animals was discontinued and necropsies regularly performed, a  few 
neoplasms have been found other than those of the leukemic group 
under discussion.  These include one case of epithelioma of the skin, 
TABLE  I 
Age in  mon._____~ 
6  7  8  9  10  11  12  13  14  15  16  17  18  19 
of  ................  ITIT IT ITsIT41T61TITITITITITITIT 
one of osteogenic sarcoma and two of carcinoma of the lung,  all of 
which were associated with leukemia.  There were also one case of 
chondro-osteosarcoma and one salivary gland tumor.  Of other dis- 
eases, none has been constant.  External parasites have occasionally 
appeared in the colony, and a few cestodes have been found. 
Diagnosis.--The  final diagnosis has, in each case, been made by gross 
and microscopic examination of the organs at autopsy.  In typical 
~cases the lesions are sufficiently characteristic to enable accurate diag- 
noses to be made by gross findings alone, although sections have been 
regularly examined.  In only two cases were diagnoses of leukemia 
made at autopsy changed after examinai:ions of the sections, but a 
few unsuspected cases of leukemia in early stages were found micro- 
scopically. 
It is convenient to  recognize the disease during life, and this we 
have found possible in a very large number of cases.  In general, en- 662  LEUKEMIA  IN ]~ICE.  I 
largement of the spleen is the first symptom noted, and can be recog- 
nized by palpation of its  lower free end and usually distinct edges. 
The number of cases detected in early stages has been roughly pro- 
portional to the regularity of periodic examinations of spleens in the 
colony.  Although splenomegaly  is also found in conditions other than 
leukemia, we have encountered but few such instances in these mice. 
There is also emaciation, causing the pelvic bones to become promi- 
nent, the nose sharp, and the vertebrae  of the tail distinct.  The abdo- 
men becomes distended and feels firm and heavy in spite of the emacia- 
tion.  The animal is less active and its movements slow.  The presence 
of large ir~trathoracic  tumors such as occur in the  "leukosarcoma- 
roses" has frequently been diagnosed by the oceurrence of labored 
TABLE  II 
Leucocyte  Counts  on 250 Normal  Mice  of Strain  c5g 
White cell count  No. of counts 
5-10,000 per cmm. 
10-15,000  "  " 
15-20,000  "  " 
20-25,000  "  " 
25-30,000  "  " 
30--35,000  "  " 
35-40,000  "  " 
81 
110 
64 
27 
5 
2 
1 
breathing.  Blood  examinations  often  give  valuable  confirmatory 
evidence  of the presence of leukemia, but the absence of a typical blood 
picture does not necessarily indicate the absence of leukemic changes 
in the tissues.  The data in Table II of leucocyte counts in mice of 
Strain C58, compiled from 290  counts on 250 normal, uninoculated 
mice between the ages of 1 and 4 months may be used for comparison 
with the counts on cases  of spontaneous and transmitted leukemia. 
All of these mice were subsequently used for inoculation.  From the 
table it will be seen that in only 3 of the 290 examinations were there 
more than  30,000 white  blood  cells  per  cubic  millimeter.  Blood 
smears were not examined in every instance, but neither in those which 
were examined nor in the counting chamber when the leucocytes were 
counted were abnormal  cells  observed.  In addition,  smears of the MAURICE  N. P.ICHTER AND  E. C, MACDOWELL  663 
blood of 175 mice less than 6 months of age, which were made in the 
spring of 1928, failed to show abnormal cells resembling those in the 
typical leukemic cases.  Many of these animals later developed leu- 
kemia spontaneously. 
In 131 cases of spontaneous leukemia, the distribution of the leuco- 
cyte count is given in  Table  III,  the highest count for each mouse 
being used. 
Of these, 6  were over 300,000  and 2 over 600,000.  Thus in 22.9 
per cent of these cases, the  leucocyte count  was never found to be 
above 30,000  per cubic millimeter, a  figure occasionally reached in 
normal mice.  In several cases with counts below 30,000,  abnormal 
cells were seen in smears or in the counting chamber. 
Of the 100 mice that" at some time had leucocyte counts of 30,000 
TABLE  IH 
Leucocyte Counts in Spontaneous Leukemia 
White ceU count 
under 30,000 per cmm. 
30-50,000  "  " 
50-100,000  "  " 
over 100,000  "  " 
No. of animals 
31 
35 
35 
30 
or more, 33 subsequently had diminution of the leucocytes, which in 
18 cases were then less than 30,000.  A few of these changes are, for 
example: from 66,000 to 11,000;  75,000  to 25,000; 354,000  to 31,900; 
184,000 to 60,000; 229,000 to 3800 with subsequent rise to 46,000. 
The abnormal cells which appear in the blood in typical cases of 
leukemia are larger than the normal mouse lymphocyte.  The nuclei 
are large, usually round, and leptochromatic.  When stained by one 
of  the  Romanowsky methods  a  nuclear  network  of  chromatin  is 
demonstrated,  which  is  somewhat  less  dense  than  in  the  normal 
lymphocytes, though in both of these types of cells the structure is 
slightly more  coarse than  in  the  corresponding human  leucocytes. 
Several nucleoli may be present, but are not constant.  The cytoplasm 
is basophilic,  frequently with small clear areas near the nucleus, or 
with  small  vacuoles.  Specific granules  are not  present,  but  azure 664  LEUKE~  IN MICE.  I 
granules are occasionally found.  Mitoses have been observed.  Many 
cells are intermediate in type between these immature forms and the 
normal lymphocytes. 
Course.--No instance of recovery from spontaneous leukemia has 
been observed in this strain.  The disease is progressive, but varia- 
tions have been observed in the size of enlarged lymph nodes.  There 
is increasing enlargement of the spleen, weakness, emaciation, and 
frequently marked anemia.  In several cases the course was protracted, 
lasting in one instance 10 months after enlargement of the spleen was 
first noticed. 
Varieties of Manifestation, and Terminology.--It is known that both 
myelogenous and lymphatic leukemia occur in mice, as well as related 
lymphoid hyperplastic and neoplastic conditions, which offer difficul- 
ties in classification.  Some of the latter correspond to the "pseudo- 
leukemias," "leukosarcomatoses" and related conditions as observed 
in man.  Hodgkin's disease appears to be an exception, for but five 
cases have been reported in mice (13, 16). 
In Strain C58 the cases of leukemia which have been examined since 
the spring of 1928 have been only of the lymphatic type.  Among these 
are mice showing the typical lesions of lymphatic leukemia including a 
characteristic blood picture, and also, in smaller numbers, those which 
would correspond to cases of "leukosarcomatosis" or  "pseudoleuke- 
mia," as described by Simonds (13).  In all cases, however, the type 
of cell comprising the infiltrations'is of lymphoid nature.  The simi- 
larity of these infiltrations, the variations in the blood picture and the 
occurrence of cases intermediate in type between leukemia and leuko- 
sarcomatosis or lymphosarcoma, give one the impression that these 
different anatomical varieties are but variations in the distribution of 
lesions rather than differences of fundamental nature. 
The  distinction between  "leukemia" and  "pseu~oleukemia," the 
latter  term referring to  Cohnheim's designation of that condition in 
which the gross and microscopic lesions are characteristic of leukemia, 
but in which the blood picture does not show leukemic changes, should 
not, in our opinion, be made in mice of this strain.  Repeated blood 
examinations in  mice  with  palpably  enlarged  spleens have shown 
that: 
(1).  Splenic enlargement frequently precedes the appearance of a 
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(2)  A leukemic blood picture usually occurs at some time during the 
course of the disease; 
(3)  The blood changes may be a very late manifestation; 
(4)  A  leukemic blood picture is not always  permanent,  but  may 
approach or reach normal without recovery or corrhsponding clinical 
changes. 
In view of these variations in the blood picture, it is evident that the 
classification of a  particular case as "leukemia" or "pseudoleukemia" 
depends on  the  stage  at which death occurred,  and that the blood 
picture is an inconstant symptom rather than an indication of funda- 
mental differences.  Likewise there are cases with lesions the distribu- 
tion of which is intermediate between the d~ffuse changes of leukemia 
and the local growths of  "leukosarcomatosis" or  "lymphosarcoma." 
We therefore prefer to  classify in one group  all of those conditions 
which we believe to be fundamentally of the same nature.  For this 
group  the  term  "leukemia"  is  selected,  not  because  it  is  literally 
descriptive, but because it is widely used and generally understood. 
"Pseudoleukemia," "leukosarcomatosis" and similar terms represent, 
as far as these mice are concerned, unimportant though interesting 
variations in the extent or distribution of the lesions. 
Experimental Transmission of Leukemia in Strain (7.58 
The first of our experiments on the transmissibility of leukemia in 
this strain was performed as follows: 
A female mouse (50420) not previously used in any experiment was first ob- 
served to have a large spleen at the age of 7½ mouths.  At 10 months the spleen was 
larger, and the circulating white blood cells numbered 694,000 per cubic millimeter, 
of which the great majority were lymphoid cells of immature type.  The mouse 
was killed, the spleen removed aseptically,  and a portion of it minced in sterile 
saline.  Examination of the organs at autopsy showed enlargement of the spleen 
and liver and of the cervical, axillary, inguinal and mesenteric lymph nodes.  The 
diagnosis of lymphatic  leukemia was later confirmed microscopically. 
The saline  emulsion of spleen was immediately inoculated intraperitoneally 
into 8 mice of Strain C58 which were 4 weeks of age. 
Following the inoculation,  the leucocytes were counted at intervals and were 
found in each case to increase in number, reaching figures higher than are found in 
many cases of leukemia.  The highest count found in this experiment was 262,000 
about 3  weeks after inoculation.  The increase  in the number of white ceils 666  L~.UIa~M~A  IN  ~IICE.  I 
appeared to be due to the presence in the blood stream of immature lymphocytes 
comparable to those of the spontaneous case. 
Two of the 8 mice were killed at 17 and 21 days respectively after inoculation, 
while the rest were allowed to live until death occurred spontaneously in 32 to 35 
days after inoculation.  The gross appearance of Mouse 53983 shows the type of 
lesion found in this particular experiment, though it is not characteristic of all: 
The spleen measured 1.9 x 0.5 x 0.3 cm.  It was of normal color, the follicles 
were distinct but not larger than normal. 
At the site of inoculation in the anterior abdominal wall was a tumor about 1 x 
0.8  era.  in diameter.  Near it and on the opposite side of the abdomen, were 
smaller nodules in the abdominal wall.  The cervical nodes were enlarged, slightly 
greater on the right side.  Axillary and inguinal nodes were but slightly enlarged. 
In the mesentery were many nodules, each less than 0.2 cm. in diameter.  A mass 
of lymphoid tissue was behind the pyloric portion of the stomach, between it and 
the liver.  There was also infiltration of the perirenal fat, forming tumor-like 
masses on either side of the vertebral column, mesial to the kidneys. 
The liver, lungs, kidneys, thymus and mediastinal lymph nodes were normal. 
Microscopic examination showed the lesions to be composed of lymphoid cells 
of abnormal type, with many mitoses.  Smears of the tissues show that these are 
the same type of cell described above in the blood of leukemic mice. 
It is significant that in this and subsequent experiments, the lesions 
of leukemia were obtained in mice dying of the disease at an earlier 
age than that at which any mouse has been observed to have leukemia 
spontaneously,  either in  this  strain  or in  any other  recorded  in  the 
literature. 
From one of the animals in this experiment, the spleen was removed 
aseptically, a  saline emulsion prepared, and other mice of Strain C58" 
inoculated.  In this manner, by the inoculation of tissue emulsions** 
the  disease  has  been  repeatedly  transferred,  and  is  now in  its  30th 
passage.  The experimental leukemia of this series, originating  from 
Mouse 50420 is designated as "Line A,"  the  first  transfer  as A1,  the 
second as A2, etc. 
* We have not been successful  in transmitting the disease to mice of other 
strains. 
** Our usual procedure has been to inoculate intraperitoneaUy with emulsion of 
spleen or lymph node.  Positive results have also been obtained after the inocula- 
tion of ascitic fluid,  which in some experiments has been abundant, with heart- 
blood and with liver.  Subcutaneous inoculation is also successful,  but the distri- 
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The experiment was repeated, using tissues of other mice with spon- 
taneous leukemia, and the experimental leukemias thus obtained are 
designated as "Line B," "Line C," etc.  In all, 10 spontaneous cases 
have  been  used  as  donors,  with  successful  transmission  in  each. 
Some of these lines have been allowed to die out.  Four lines are now 
used for continued transmission and the current experiment in each is 
A30, El0, H10 and I9. 
The lesions found in Experiment A1 are fundamentally the same as 
those of subsequent experiments, but variations have been observed 
in the distribution of the lesions, the degree to which individual organs 
are involved, and the occurrence of leukemic blood pictures.  These 
variations are comparable to similar differences in distribution of the 
lesions observed in the spontaneous cases.  In each of the experimen- 
tal lines now being studied, minor differences in the  distribution of 
the lesions, the type of reaction and the interval between inoculation 
and death are observed which,  though not perfectly constant,  are 
sufficiently characteristic to indicate the presence of differences in the 
inocula.  Thus,  after  intraperitoneal  inoculation,  Line  A  is  now 
characterized by the nearly constant presence of ascites; Line E  by 
the relatively frequent occurrence of chest tumors with fluid in the 
pleural cavity, but infrequent ascites; Line H  by somewhat higher 
leucocyte counts and marked infiltrations in the liver, without chest 
tumors and only rarely with ascites; and Line I  by marked infiltra- 
tions in the kidneys and liver, with high leucocyte counts, but without 
chest tumors or ascites. 
In the later transfers of each experimental line there has been a 
decrease in the average interval between inoculation and death, and, 
at the same time, less variation among animals inoculated with the 
same material.  This enables us to obtain, at present, fairly uniform 
results after inoculation, with each experimental line presenting its 
individual characteristics.  An abstract of these results is appended. 
Microscopically  the  lesions  found  in  different  experiments  are 
similar, in that they all consist of the presence of numerous large cells 
of lymphoid type with frequent mitoses.  These cells appear in the 
blood stream and infiltrate distant organs or tissues.  In some ex- 
periments the cells have infiltrated the liver, spleen, kidneys and pan- 
creas, producing the same picture as in spontaneous leukemia.  In 668  LEUKEMIA IN  MICE.  I 
[  Average  period  of  Experiment  No. Of mice  Positive  results  Negative  results  survival  (days)* 
Line A 
A1 
A2 
A3 
A4a (b) 
A4b 
A4c 
hSa (c) 
A5b (c) 
A6a (d) 
A6b (e) 
A6c (e) 
ATa (f) 
A7b (g) 
A8 
A9 
A10 
All 
A12 
A13a 
A13b 
A14 (k) 
A15 
A16 
A17 
A18 
8 
4 
25 
8 
8 
6 
6 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
8 
8 
4 
4 
8 
8 
1 
20 
8 
8 
5 
6 
3 
4 
4 
3 
4 
4 
4 
2 
4 
2 
4 
4 
4 
8 
8 
4 
4 
8 
0 
3 
5 
0 
0 
1 
0 
0 
0 
0 
1 
0 
0 
0 
2 
(i)  0 
2  (j) 
0 
0 
0 
0 
0 
0 
0 
0 
33.5 (6) 
(a) 
28.19 (~6) 
19.3  (6) 
21.6  (D 
30.25 (4) 
12.6  (5) 
23.0  (2) 
16.25  (4) 
16.7  (3) 
22.0  (2) 
15.5  (4) 
20.3  (3) 
13.7  (3) 
(h) 
29.5  (2) 
20.0  (i) 
1o.5  (2) 
9.0  (3) 
lo.o  (4) 
lo.8  (7) 
12.o  (7) 
15.7  (3) 
lo.o  (3) 
9.4  (7) 
* The figures in parentheses indicate the number of  positive cases from which 
the average is calculated.  Animals that were killed are not included. 
(a)  The one positive case was killed 46 days after inoculation.  One of the 
negatives died at 4 days. 
(b)  Three mice of A3 were killed and used as donors, hence the subdivisions of 
A4.  Similarly  for A5, A6, A7 and A13. 
(c)  Donor from A4a. 
(d)  Donor from A5a. 
(e)  Donor from ASb. 
(f)  Donor from A6b. 
(g)  Donor from A6c. 
(h)  One killed at 15 days was positive.  One died at 141 days (age 206 days), 
may be a spontaneous case. 
(i)  One died at  147  days (age 214 days)  may be a  spontaneous case.  Not 
counted in average duration. 
(j)  One died 5 days after inoculation  with negative result. 
(k)  Donor from A13a. MAURICE N.  RICHTER  AND  E.  C.  MACDOWELL  669 
Average period of  Experiment  No. of mice  Positive results  Negative results  survival (days) 
Line A--Concluded 
A19 
A20 
A21 
A22 
A23 
A24 
A25 
A26 
A27 
A28 
A29 
A30 
12 
12 
12 
12 
8 
5 
8 
8 
8 
6 
8 
4 
10 
12 
12 
12 
8 
5 
7 
6 
8 
6 
8 
4 
2 
0 
0 
0 
0 
0 
10) 
2 
0 
0 
0 
0 
13.4  (9) 
10.5  (11) 
10.5  (11) 
13.0  (11) 
13.0  (7) 
7.25  (4) 
11.6  (5) 
lO.75  (5) 
13.7  (7) 
20.0  (4) 
14.1  (6) 
9.0  (2) 
Line B 
B1 
B2 
B3 
B4 
12 
8 
8 
5 
5 
8 
2 
5 (p) 
Discontinued 
7 (m) 
o  (u) 
6 (o) 
0 
54.5  (4) 
12.7  (6) 
17.o  (1) 
9.0  (3) 
Line C 
ci  7  I  6  [  1  [  s8.1  (6) 
Discontinued 
Line D 
D1  12  3  9  28.0  (2) 
D2  5  4  1  17.3  (3) 
D3  6  6  0  18.3  (6) 
Discontinued 
(1)  The negative  died three days after inoculation. 
(m)  Four negatives died in less than 4 days. 
(n)  In one case diagnosis is not certain.  Nodes and spleen were enlarged, but 
animal was decomposed and partly eaten by other mice. 
(o)  The 6 negatives died 1 day after inoculation. 
(p)  One case doubtful because of post mortem decomposition. 670  LEUKEMIA  IN  MICE.  I 
Average period of  Experiment  No. of rr~ce  Positive results  Negative  results  survlval (days) 
Line E 
E1 
E2 
E3a 
E3b 
E4 (s) 
E5 
E6 
E7 
E8 
E9 
El0 
9 
8 
25 
6 
4 
4 
4 
8 
8 
6 
8 
1 
1 
16 
0 
0 
0 
0 
0 
0 
0 
0 
(q) 
(r) 
66.8  (6) 
57.3  (6) 
36.3  (8) 
50.7  (6) 
51.3  (3) 
32.3  (3) 
25.0  (3) 
22.0  (7) 
26.8  (7) 
21.6  (5) 
19.5  (7) 
Line F 
F1  5  4  1  15.3  (3) 
F2  3  3  0  21.0  (3) 
Discontinued 
Line G 
G1  8  8  0  48.25  (8) 
Discontinued 
Line H 
H1 
H2 
H3 
H4 
H5 
H6 
H7 
H8 
H9 
H10 
1 
6 
3 
7 
4 
4 
8 
8 
6 
6 
(t) 
(u) 
35.0  (1) 
30.5  (4) 
20.5  (2) 
16. i  (6) 
17.7  (3) 
18.7  (3) 
15.0  (7) 
14.0  (7) 
17.5  (5) 
18.6  (5) 
(q)  The negative case died 36 days after  inoculation.  Others  became ill not 
less than 49 days.  Two killed at 109 and 121 days were positive. 
(r)  Negative case died 1 day after inoculation. 
(s)  Donor from E3a. 
(t)  The negative case  had  a  large spleen but was too much  decomposed to 
diagnose microscopically. 
(u)  The negative case died 2 days after inoculation. MAURICE  N.  RICHTER  AND  E.  C.  MACDOWELL  671 
Average  period  of  Experiment  No. of mice  Positive result8  Negative  results  survival  (days) 
Line I 
I1 
I2a 
I2b 
I3 
I4 
I5 
I6 
I7 
I8 
I9 
0 
3 
0 
0 
0 
0 
0 
0 
0 
0 
55.0  (2) 
(v) 
29.0  (6) 
36.0  (.3) 
2o.0  O) 
29.6  (5) 
25.7  (7) 
19.8  (5) 
13.4  (5) 
10.75  (5) 
Line J 
(Inoculated at Cold Spring Harbor) 
J1  4  [  3  [  1  22.0  (3) 
Discontinued 
(v)  The one positive result was in an animal killed 14 days after inoculation and 
used as donor for I3.  Emulsion kept on ice 48 hours before use.  Two  animals 
died 4 days after inoculation. 
other cases the infiltration of these organs may be minimal or absent, 
yet the mesentery and omentum may have numerous small nodules, 
the fat tissue of the abdomen may be infiltrated and ascites may be 
present.  These lesions will be reported in detail in a separate paper. 
The appended protocols include only those mice of Strain C58 which 
were inoculated with emulsions of tissues not subjected to any pre- 
liminary treatment other than mincing in saline, with the exception 
of Experiment D, the material for which was kept in a refrigerator for 
48 hours before use.  In calculating the average period of survival, 
only those mice that died of transmitted leukemia are included.  The 
figure in parenthesis after each average indicates the number of mice 
from  which  the  average  is  calculated.  E~cept  where  noted,  the 
inoculations were made in New York. 
In addition to these C58  animals, there were inoculated 107 mice 
from the Storrs-Little strain, 19 of Dilute Brown, 16 Bagg albinos, and 
3 of Strain 85, all with negative results. 672  LEUKEMIA  IN MICE.  I 
A series of experiments performed in the laboratory at Cold Spring 
Harbor has given results similar to the above obtained in New York. 
A mouse from Experiment A17 and one from A25 were sent to Cold 
Spring Harbor and used as the donors in subsequent experiments, and 
the series of transmissions obtained therefrom correspond to those in 
this line reported in the protocols. 
Of 78 mice thus inoculated, 73 developed leukemia, and 5 died in 
less than 4 days after inoculation. 
Q 
SUMMARY 
Lymphatic leukemia has occurred with great frequency in a  par- 
ticular strain of mice which have been inbred by brother-sister mat- 
ings since 1921.  In addition to typical cases of leukemia are others 
which,  because  of  the  absence  of leukemic changes in  the  blood, 
correspond to "pseudoleukemia" and others which, by the presence 
of unusually great enlargement of certain lymph node groups resemble 
the "leukosarcomatoses" as observed in man. 
Examinations of the blood of leukemic mice have shown that leu- 
kemic blood pictures are not necessarily early in their appearance, nor 
are they constant.  The blood picture may not, therefore, be used as a 
criterion for the separation of the two diseases (leukemia and pseudo- 
leukemia) but merely indicates different phases of the same condition. 
Likewise, cases with lesions intermediate between the local growths of 
"leukosarcomatosis" and the more general lymphatic enlargements 
of leukemia suggest that these conditions differ only in the distribution 
of lesions but not in their nature. 
Lymphatic leukemia occurring spontaneously in this strain may be 
transmitted to other mice of the same strain, and carried, apparently, 
for an unlimited number of transfers in animals at an earlier age than 
that at which leukemia occurs spontaneously.  In each of 10  such 
experiments transmissions were obtained.  The lesions produced by 
inoculation correspond to those of spontaneous cases, in that they con- 
sist of growths of abnormal lymphoid cells which infiltrate tissues and 
organs and often appear in the circulating Mood.  Only minor differ- 
ences have occurred, some of which are characteristic of certain ex- 
perimental lines.  After repeated transfers, the disease tends to run 
a more acute course. MAURICE N.  RICHTER AND E.  C.  MACDOWELL  673 
Among the cases in which transmissions occurred, are some without 
leukemic changes in the blood, and many with local growths at the 
site of inoculation or in certain node groups.  The differences in the 
blood pictures and distribution of lesions  (which latter may be in- 
fluenced to some extent by the method of inoculation) correspond to 
similar differences which are sometimes observed in the spontaneous 
¢&$e..$. 
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